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| Popre TAGS: glass, glass fiber, fiberglass, glass fiber production, 
: fiberglass production | 
‘ABSTRACT: Studies dealing with increasing the strength of glass ; 
lve three basic considerations: (1) change in glass com- | 
‘position; (2) improvement of the processing conditions; and (3) ‘ 
deposition of protective coatings on the surface of the glass fiber. | 
It is well-known that the strength of freshly-drawn glass fibers is | 
higher than the strength of fibers which have been exposed to air ' 
for a period of time. The reduced strength of the glass fiber is the: 
result of cracks and submicrocracks appearing on the fiber's surface. 
‘The dampness in the air, being a surface active media, facilitates. 
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‘the growth of the cracks and sharply reduces the strength of the .- 
‘glass fibers. To preserve the high strength of the freshly-drawn : 

_ fibers hydrophobic coatings were deposited on them to protect their . _ 
; surfaces from the harmful effects of atmospheric dampness. Commer~- | 
(cial glass fiber was tested immediately after its moulding in order | ay 
'to eatimate the possibilities of increasing the strength of the glass! 

: fiber. The fibers were tested for strength under conditions which |. 
‘excluded damage to the working part of the sample. The glass fibers 
‘were produced on a laboratory~type unit from a melt which was con- 

; tained in a vessel from 5 hours to 7 days without a charge of glass | 
‘beads. Bushings of various length were used to study the tem rature| 
effect. No temperature-strangth relationship was observed. The i 


: presence of microcracks on the glass fiber surface is not open to ; 
dispute. These cracks originate in the very process of fiber mQuld- 
‘ing, and change of technological parameters does not have any appre- | 
ciable influence on their formation. The processes occuring in the -~ 
‘anion are of particular importance, and determination of the tempera-: 
‘ ture gradient (viscosity) along the cross section of the anion is of | 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720020-5" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720020-5 
SEES ERE SIRE CEES SSS 2 SS SRS 2 A EOS, bd Bc Scarica ed Peay Ad se Ae bors Si eae scaminicaniniaas cS 


ACCESSION NR: APL019333 


great importance. 

effect upon chan 

from 1150 to 125 

mm. The drawing ra 
effect on anion len 
tent of surface layer de 


ASSOCIATION: Institut steklovolokus (Fiberglass Institute) ; Moskovakly 


. Sosudarstuenn é 
Seca Pedagogical Inetigatep ety institut ni v. I. Lenina (Moscow ; 


SUBMITTED: 00 


: DATE ACQ: 27Maré4 ENCL: 00 | 
. SUB CODE: CH, MA MR REF SOV: 005 OTHER: 004 3 


¢ 


OPA mee - womerme eens meme ste 8 


Cord 3/3 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720020-5" 


fs se SEO NES MER DR SEE ROE Duet REDE Tee 
5 
ie ag 2 2 Seecad ed es F 
” ; 1 24 
AUTHOR Tears VY. 8 GM Burtenevy No oT Kirehenshteym 
Oy owe Heese ens - * 
rh age pote fee clarabilite of tuber Goo various ce sibs othe 


SOURCE: Kauchuk i rezina, no. 9, 1964, 14-16 


TOPIC TAGS: richer. rubber duravlity. tensile strength. vulcanized rabber “rubber 
SKN-ls, rubber SnRN-cb, rupber SKN-40, rabber ST 


ABSTRACT: When the service life of vulcanized rubbers such as SKN- 18, SKN-26, 
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' with their service oe on a tensile strength tester by which they were stretched at a con~ 


ea torte toa ogetn ina ta he cibacwerinee Sy diilerent yak on of the saullib= 
Core zs 
H 
ij 
ES e B H. 7 
Fae Ber ay 
= aigescs oS s oa 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720020-5" 


REPROVED’ FOR aaa feted Retro JeE DESO: Dee renee eee. 5 


AP SSE? REE 


5. Wk oe SSS ae eae ie es Fs 


L 87415" - seen ee pane 7 Gc asker es joy ate c. sbaue es Guay ere 


ACCESS! ON NR: AP4045698 


in contrast to rigid bodies, the durability of rubber T at 6 = const. depends on 6 in A 
the fallowong ceonper: coe Ey? The same expression is obtained from the dura- 


Senta 4" ales 68 Show yeey Batistactory agroement,  This- correrntion's nay ott 
' socelerating the evaluation of the durability of rubber under actual working conditions. 
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Figure 1, The effect of the duration of treatment at 650 C on the Strength cf sheet rlass 
“roip in thickness. 


1 - subjected to polishing. 2 - with a natural surface: 3 - etchec with hycrofluoric acid. 
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ABSTRACT: The anthors have examined large-scale foilure of solid polyrners under 
the effect of steady tension for two limiting cases: 1) at low temperatures and 
high stresses, when the specimen's life is Getermined chiefly by the growth of one 
of the more dengerous fractures; and 2) at comparatively high temperatures (but 
below the glass point) and low stresses, when the specimen's life is determined 
chiefly by the development of "silver" fractures, and the subsequent growth of ‘ 
Seilure cracks occupies but a small part of the lifetime of the sample. They show 
what, despite the difference in mechanisms, the time dependence of strength in both 
cases is expressed by the formile of S. N. Zhurkov ©] Uw (S. N. Zhurkov and 
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". the coefficients 7, andy. U_ is the "zero" activation energy of the failure 
_ process, f the temperature, and o the tensile stress. The difference in 7, is 
» practically imperceptible. ‘The difference in <° leads to some distortion in the 
dependence of log T~ o& in the temperature interval between the extremes here 
investigated. Orig. art. has: 2 figures and 6 formas. : 
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ABSTRACT: New data were presented on the shearing stress and the temperature 

effects on the viscosity of high-molecular weight (900 000) polyisobutylene (PIB). 
(‘The shear stress varied between 0.01 and 1 ke/em“ and the temperature range from 20 

| to 1,0C. The shear deformation rates d ¥ /dt show a sharp drop in value with time 
for small loads (0,0: }, but they show an equally sharp rise after the drop for the} 
"heavy load (1.0 kg/cem*) cases. Several empirical and analytical expressions are' | ~-- 
given relating d¥ /dt to the shear load P, Coke, . 
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and an expression for tho viscosity of PIB as a function of the load P ’ 
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formulated specifying the additivity of the logarithm viscosities of linear polymers 


ig leon art, has: 7 formulas and 5 figures, 
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 PITLE: Influence of plasticization on the rolaxation properties of rubber-like 
": polymers within wide limits of temperature 


SOURCE: Vysokomolekulyarnywye soyedineniya, v. 6, no. 5, 1944, 915-522 


TOPIC TAGS: molecular mobility, intramolecular force » mechanical relaxation, low 
' temperature relaxation, electrical relaxation, resonance, ‘dielectric loss, sebacio 
_ ester, phthalic ester, rubber NK, rubber SKI, rubber SKB, rubber SKS, rubber SKN, 
: dioctyl sebacinate, dibutyl phthalate, dibutyl sebacinate * : 
: ry 

" ABSTRACT: The influence of plasticizers on the molecular mobility and intra- 

- molecular forces in mechanical, low temperature, and electricel relaxations was 

. Studied as a continuation of the authors! work in this field. Slightly vulcanized 
| natural and synthetic MK~, SKI~, SKS-, and SKN-rubbers (polar and non-polar), 

, Plasticized up to 0% with dioctyl sebacinate, dibutyl phthalate, and dibutyl 

- Sebacinate were tested dynamically by imposed resonance and non-resonance vibrae 

_ tions of 10°3 to 102 cps at ~160 to 106. Dielectric losses were measured in the 
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' frequency range of 50 - 106 cps at -160 to 1000. Relation between the width of 

‘ the n.m.r. line and the temperature as well as the maximum of mechanical losses 

: due to vitrification in the liquid state were determined. A high-temperature 

' maximum at 110-1200 due to reversible destructions or polysulfide bonds and a lowe. - 
; temperature maximum below -130C due to the mobility of side chains were observed, 
i From the data obtained graphs were plotted, showing relation of: 1) mechanical 

i and dielectric losses to texperature; 2) nmr. width to temperature; 3) the 

; displacement of low and high temperature maxima to dibutyl phthalate content 3. 

4) activation energy of relaxation to temperature and to plasticizer content. 

: It was determined that plasticizers are most effective at high temperatures in 

: Non-polar rubbers, and at low temperatures in polar rubbers. “Activation energy 

i was found to differ for non=polar rubbers at low, standard, and high temperature 


;maxima, Orig. art. has: 5 graphs and 2 formulas. 
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TITLE: Relaxation properties of a mixture of rubberlike polymers in a wide interval: 
‘of temperatures at 


‘SOURCE: Vy*sokonolekulyarnytye soyedineniya, v. 6, no. 6, 1964, 1047~1053 


‘ POPIC TAGS: polymer, elapticity, vulcanization, molecular mobility, nuclear 
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magnetic resonance, viscoglasticity/ NK rubber, SKB rubber, SKS 30 rubber, SKN 26 
‘Yubber, SKN 18 rubber, SKN 40 rubber, PKhPK rubber 


‘ABSTRACT: Studies were made of the relaxation properties of compatible and inoom-— : 
‘patible rubber-like polymers in mechanical, electrical, and magnetic fields of 
various frequencies and in the temperature interval from ~170 to +140C. The mix- 
tures selected were the rubbers NK + SKB, NK + SKS~30, and SKN-18 + SKN-40, of the 
compatible variety, and rubbers NK + SKN-18, SKS-30 + SKN-26, and PKHPK + SKN-40 of |. 
‘the incompatible variety. Testing apparatus and measurement methods were the sane: 
‘as those described previously by the authors in Vy*sokomolek. soyed. 4, 66, 1962 and 
‘in collaboration with G. K. Demishev in Zavodsk. lab., 1963, No. 7, 868. Tests were - 
‘conducted by dynamio mechanical methods with the required resonant and nonresonant, __ 
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: oscillations ranging from 107? to 10° cycles/second. 
i of molecular relaxation in rubber mixtures for mechanical and electrical fielda, 


i 
} cycles/second 
; j and in the temperature range fron ~170 to 100C, 


; by the NMR method. Figures are presented show 


; concentration variation on mechanical and dielec 
ture; 3) the temperature dependence of the ; 
‘ vulcanized rubbers and their mixtures; 4) temperature dependence of mechanical ‘ 


i losses for high- and low-temperature ranges and for compatible and incompatible f 


_Tubbers in various mix concentrations. Orig, art. has: 5 figures and 2 equations, 4 
{ 


inny*y pedagogicheskiy institut im. Vv. I. Lenina” 
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AUTHOR: Zuyev, Yu. 8, Bartenev, G.M., Kirshenshteyn, N. I. 


TITLE: Longevity and strength of rubberlike polymers 
‘SOURCE: Vy* sokomolekulyarny*ye soyedineniya, v..6, no. 9, 1964, 1629-1636 


‘TOPIC TAGS: radiation vulcanization, polymer longevity, polymer strength, filler, 
: synthetic rubber, vulcanized rubber, nitrile rubber, polymer structure 


i ABSTRACT: An investigation of the longevity and strength of unfilled radiation vulcanizates | 

:from nitrile rubbers (SKN-18, 26, 40) (equilibrium modulus = 3, 7, 12 and 24 kg/sq. cm) 

i and filled vulcanizates from SKT and SKF rubber showed that under the influence of a 

, constant stress, the rolationT = f ( o) can be expressed by the formula C= BG (1). In 

_Many cases, however, in the same experimental range of longevity within the limits of 

‘variation, the relation’T =Ae-% 2) is valid; thus, a vulcanizate of SKN-26 filled with 

‘carbon black complies with relation (2). The log-log o* curves are usually paralled at 

‘high temperatures (100-150C). On decreasing the temperature to 40C, the 25° angle of 
inclination of the curves decreases. Tho apparent activation energy of destruction at high 

_ temperatures is independent of the stress, and for radiation vulcanizates, the order of 
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: Magnitude of the activation energy corresponds to the energy of intermolecular interaction 
, of the segments of flow. In the presence of relatively weak crosslinks, they participate 
to a considerable extent in the rupturing process and the activation energy increases. Over: 
. the temperature range 25-40C, the apparent activation energy increases with increasing 7 
| stress. The latter can be explained by the fact that with increasing stress, either the destruc-' 
tion of the supermolecular structure increases, or the contribution of the ruptured chemical 
‘ bonds increases. With increasing temperature, for many vulcanizates such as SKN-40, 

: SKN-26 and SKN-18, an inversion of longevity and strength is observed. This is probably 
: due to the fact that at increased temperatures, the strength properties are determined by 
the imperfection of the molecules, which is greater for SKN-40 then fora SKN-18, while 

' at normal temperatures, the negative influence of the imperfection of the molecules is 

_; overlapped by the positive effect of the intermolecular interaction and the supermolecular 
‘ structures. On increasing the density of the three-dimensional network, the longevity 
i (as well as the strength) varies according to a curve witha maximum. The location of 
: this maximum does not change with increasing temperature. An increase in temperature 
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‘diminishes tho effect of the density of the network and the effect of the amount of inter- _ ! 
molecular interaction on the longevity. Finally, the longevity of vulcanizates char- ? 
acterized by the nature of the crosslinks is much greater when the crosslinks have i 
& greater mobility. Orig. art. has: 7 figures, 2tables and 3 formulas. « - 
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Effect of fillers en the thermal shrinkage and glass transition 
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= TITLE; Low temperature relaxation processes in rubber like poly- 
/ mers 


".} SOURCE: AN SSSR. Doklady*, v. 154, no. 3, 1964, 6v1-664 


| TOPIC TAGS: polymer relaxation, polymer molecular mechanism, low 
’ temperature polymer relaxation, polymer dipole moment, polymer 

_! @Lelectric loss, polymer cross-linking, polymer asymmetry, polymer 
' atom group, polymer grid 


{ 
-; ABSTRACT: Molecular mechanisms of high and low temperature maxima, 

' 4.e. of maximal mechanical (m.m.1.), dipole-elastic and dipole- 

' padical dielectric losses (m.d.1.) are related to changes in the 

; mobility of the segments and side groups of. the backbone molecular 

: structure; thus basic and secondary maxima may be distinguished. 

‘ Te study attempted to determine the link between structural, mole~ 

! gular mobility and macroscopic relaxation properties of rubber like 
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"quTiR:. Effect of Thermal Treatment on the Strength and Structure of Glass Fibers”. 
“SOURCE: AN SSSR. Doklady*, v. 155, no. 6, 1964, 1302-1305 


nat TOPIC TAGS: glass thermal treatment, fiber glass, glass fiber strength, glass 
structure, glass surface defect, glass, glass reinforced plastics 


ABSTRACT: ‘he authors have sbow in a previous paper (DAN 150, 132, 1963) that ~~"; 
the usually observed lowering of the strength of glass fibers by heating from 

100 to 400 C does not take place if the glass fibers are under tension. In the 
present paper, the authors continue the investigation. By etching in hydro- fe 
}, fluorite acid which removes measurable layers of glass, they show that the ot 
’ strength of fibers is increased which proves that the surface defects enue vy 

structural. - 
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oO x4 
| ©TPTLIE:~ Effects of lubricants on friction of rubber on metal at low temperatures ¢ 


SOURCE: AN SSSR. Nauchnyy sovet po treniyu 4 smazkam, Teoriya smazochnogo 
deystviya 1 novyye materialy (Theory of lubricating action and new materials), — 
| Moscow, Izd-vo Nauka, 1965,. 72575 


TOPIC TAGS: rubber, friction, ‘lubricant, low temperature effect, low temperature joo; 
research/ TsIATIM 221 lubricant, TsIATIM 205 aaa “ : 

: . Wid ae a 
ABSTRACT: The effects of solid lubricants (fine dispersion graphite type KT and. 4 

| molybdonum disulfide) \ liquid lubricant No. 3, and lubricants TsiATIN-221" (based |... | 
on No, 3) and TsIATIM-205 on the maximum friction between various rubbers and 
steel were investigated in the +t: rature range 50. to -2000 at a constant. Load 
of 2 kg/mm, contact area 1.5 cxf’, and sliding speed 1 mm/min on the apparatus. 
described by G. M. Bartenev, V. V. Lavrent'yev, and A, I. El'kin (Pribory dlya 
issledovaniya sily treniya ckoolasticheskikh polimerov. Teorlya treniya i 

denoga. Izd~vo "Nauka," 1965), The wunlubricated friction force of unfilled rub- | 
ber (based on SKF-26) on steel was found to increase slowly from 4.5 kg at 200 © 
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Fig. 1. 


"de without lubricant; 2= lubricant No.. 33 3=- TaIATIM-2213 i 
Am TeIATIM~2053 5— running friction with TaTATIM-221 ~ wee 
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Vea ae | oe a, 7 |. 
-{ORG: Scientific Committees on Frictio auchnyy sove 


) 2 po trendya i smazkan AN SSSR) 


i arm: rriotionbfthanien of highly elastic materials at high and low temperatures! 


“: SOURCE: AN SSSR, Nauchnyy sovet po treniyu i smaskan, ‘Teoriya treniya i iznosa 
_ | (Theory of friction and wear), Moscow, Izd-vo Nauka, 1965, 95-99 
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_ | 100 to ~200C and in the velocity range of 1073 ~ “10-2 m/nimte, Test results’ 
| (see Figs. 1 and 2) show that the two curves are essentially mirror images, 
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1k, a. Grosch (Nature, 197, March 2, 856, 1963) and other authors have tried to 
| correlate the maximm friction with the maximm mechanical losses in the rubber, 
considering the friction process as dissipation of elastic energy in. the rubber 
| volume due to, for example, vibrations induced by surface roughness. According 
‘to the theory of G. M. Bartenev (K teorii sukhogo treniyas Dokl. AN SSSR, 195L, t. 
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